Financial evaluation of carriage contracts in the U.S. interstate natural gas market, A by Brand, Geoffrey Norman
FINANCIAL EVALUATION OF CARRIAGE CONTRACTS 




ARTHUR LACKS L IIM A ill 




INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 10783675
Published by ProQuest LLC(2018). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
T-3994
A thesis submitted to the Faculty and the Board of 
Trustees of the Colorado School of Mines in partial 
fulfillment of the requirements for the degree of Master of 
Science (Mineral Economics).
Golden, Colorado








D r . John E, Tilton 







Since 197 9, interstate natural gas pipelines switched 
from primarily buying, transporting, and selling their own 
gas to providing carriage services, transporting for a fee 
gas owned by others. This thesis tests two hypotheses. Pipe­
lines earn lower rates of return and profit margins from 
carriage services than from natural gas sales. Nonetheless, 
the carriage volume share of throughput is getting larger.
Data for this thesis are taken from financial and oper­
ating statements provided by pipelines to the Federal Energy 
Regulatory Commission (FERC). To evaluate carriage contracts, 
gas utility accounts are allocated into natural gas sales and 
carriage components. Profit margins and rates of return are 
calculated separately. Division of common costs and assets is 
based on physical units of gas delivered. Dollar amounts are 
used only to allocate certain current assets.
Results derived from account allocations support the two 
main hypotheses. From 1979-1988 carriage services reported 
positive profits in only four years, three of which were 
1986-1988. Sharp rises in carriage profits are seen in two 
instances, in 1983 when pipelines increased carriage volumes 
through Special Marketing Programs (SMPs) and in 1986 when 
many pipelines became open access transporters. During the
iii
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same time period, the volume of gas transported by carriage 
contracts increased from 22% of throughput in 197 9 to 71% in 
1988 .
Possible reasons for lower carriage profits include the 
following. First, before 1983, most carriage volumes were 
pipelines transporting gas for other pipelines. If equal 
volumes were exchanged, price and profits were irrelevant. 
Second, pipelines provide fewer services with carriage 
contracts. With gas sales, pipelines obtain, aggregate, and 
broker supplies. Third, pipelines reduce their financial risk 
with carriage contracts by not taking title to the commodity. 
Fourth, rates are authorized by federal regulators. Fifth, 
pipelines lose their monopsonistic/monopolistic market power 
with carriage contracts. After 1986, gas sales profits 
declined while carriage profits were relatively constant. 
Remaining pipeline market power associated with gas sales may 
be declining because of increas-ed competition.
Given that pipeline profits are lower for carriage 
services, consumers and producers can benefit by dealing 
directly with each other. Much of the recent increases in 
carriage gas volumes are due to available customer supply 
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The structure of the U. S. interstate natural gas market 
experienced a multifaceted shift during the past decade.
Three major changes can be identified: after 35 years of 
strict federal regulation, controls on wellhead gas prices 
were steadily phased out beginning in 1978 (Schlesinger 1990) 
and will be completely gone by 1993 (John S. Herold 1989a), 
spot purchases of gas, previously nonexistent, steadily rose 
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Figure 1 . Spot Purchases of Natural Gas as a Percentage of 
U. S. Gas Consumption, 1982-1988
Source: Graph based on data in Schlesinger, B. 1990. "Natural 
Gas Trading in Physicals and Futures." Energy in the News. 
(New York Mercantile Exchange) (Winter): 3.
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from primarily transporting and selling their own gas to 
providing carriage services, transporting gas owned by others 
for a fee. This thesis examines the last change, evaluating 
the carriage contracts provided by interstate pipelines 
between 1979-1988.
Traditionally pipelines operated as private carriers, 
purchasing gas from producers and reselling it to local 
distribution companies (LDCs). Local distribution companies 
in turn resold the gas to the ultimate consumer (figure 2).
Although the physical movement of gas through pipelines 
remains the same, new alternative methods of buying and 
selling are now available. Consumers can directly contract 
with suppliers. Marketing companies match producers to end 
users or buy and sell natural gas outright. In these arrange­
ments, pipelines and sometimes LDCs are contracted for 
carriage only. They are not, as in the traditional market, 
both transporter and merchant (Schneier 1990).
Natural gas transported by carriage contract is termed 
transportation gas and may be be owned by a producer, local 
distribution company, natural gas marketer, a large consumer, 
or another pipeline. In contrast, resale gas is gas owned by 
the transmitting pipeline (Williams and Meyers 1987).
Although pipeline resale gas is still sold, it is 







































Figure 2 . Traditional and Current Natural Gas Market 
Structure
Source: Schneier, L.W. 1990 "Hedging with Natural Gas 
Futures" Energy in the News. (New York Mercantile Exchange) 
(Winter): 6
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of nonpipeline gas, once uncommon are now prevalent in all 
areas of the continental United States except the extreme 
northeast.
One of the major questions facing pipeline operators is 
to what extent should they continue as merchant rather than 
only .providers of transportation? As merchants, pipeline 
operators provide a bundle of services. They transport the 
gas, acquire and aggregate supplies, broker the commodity, 
provide storage, and most important, offer peak demand 
security. Nearly all interstate pipelines provide both resale 
and transportation services (EIA 1989). Each segment must be 
looked at separately to determine benefits to the company.
The objective of the thesis is to test two hypotheses. 
Interstate natural gas pipelines earn lower rates of return 
and profit margins from carriage services than from gas 
sales. Nonetheless carriage volumes share of throughput is 
getting larger.
Possible reasons for lower carriage profits include the 
following. First, a large portion of carriage volumes are 
pipelines transporting gas for other pipelines. If equal 
amounts of services are exchanged, prices and profits are 
irrelevant. Second, pipelines provide fewer services with 
carriage contracts. With gas sales pipelines obtain, 
aggregate, and broker supplies. Third, pipelines increase
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their financial risk with gas sales. Pipelines take on 
additional risk by guaranteeing supplies and prices in 
contracts. Fourth, rates are authorized by federal 
regulators. It is politically easier to justify more profits 
when selling a higher priced good. Fifth, pipelines lose 
their monopsonistic/monopolistic power. Gains associated with 
pipeline market power are not realized without holding title 
to the commodity.
Federal regulators, more specifically, the Federal 
Energy Regulatory Commission (FERC), have a statutory 
interest in the operations of interstate pipelines. Among the 
FERC1s responsibilities is ensuring that all natural gas 
pipeline rates and practices be just and reasonable (section 
4 [a], the Natural Gas Act [NGA]). Such rates and practices
must not be unduly discriminatory, or preferential (FERC 
1985, 1987). Therefore, one class of customers, for example 
those buying resale gas, should not bear more costs than 
those buying only transportation services. However, if rates 
are truly "just and reasonable," resale profits could reflect 
additional services and greater pipeline financial risk. 
Greater profitability could also signify a certain amount of 




The first long-distance all-welded pipeline was laid by 
the Magnolia Gas Company of Dallas, Texas in 1925. It 
stretched 217 miles between northern Louisiana and Beaumont, 
Texas. Previously gas was only used locally and often manu­
factured from coal (Peebles 1980). By the late 1920s, mid­
continent gas had limited access to the markets of St. Louis, 
Omaha, Chicago, and Minneapolis-St. Paul. The metropolitan 
and industrial areas of the East Coast and New England were 
exclusively served by the declining supplies in Appalachia.
Much inducement for the federal regulation of interstate 
natural gas was the separation of the two markets.
Appalachian production was declining while mid-continent gas, 
mostly a byproduct of oil exploration, was being shut in. 
Pipeline capacity was not yet available to transport gas to 
the East Coast.
Adjustment to declining Appalachian production was 
distorted by state regulatory intervention. States often held 
down prices in attempts to save indigenous industries. States 
did not, however, have the power to regulate the sale for 
resale (gas bought by local utilities to be resold, not 
consumed) of gas that crossed their borders (EIA 1989). The
T-3994 7
interstate market was free of any regulation. The result was 
an increase in gas transported out of producing states to 
obtain higher prices even though there were local shortages. 
Intrastate markets could not clear because of state regulated 
prices.
At the same time, many natural gas users believed that 
pipeline profits for interstate gas were too high and that 
pipelines were taking advantage of their natural monopsonis- 
tic/.monopolistic market power. This led producing-state and 
consumer interests to seek federal regulation of the inter­
state market (Carpenter and others 1987).
Public Utility Holding Company Act
The first federal regulation affecting the natural gas 
industry was the Public Utility Holding Company Act of 1935 
(PUCHA). More then 80% of the gas transmission firms were 
owned by larger holding companies. The PUCHA gave the 
Security and Exchange Commission the authority to investigate 
utility companies' finances. More notably, Title III of the 
originally proposed act made interstate natural gas pipelines 
common carriers (John S. Herold 1989b).
Oil pipelines had been common carriers since the Hepburn 
Act of 1906 (Peebles 1980). The Interstate Commerce Act of 
1887 required most federally regulated transportation to be 
common carriers, but it excluded natural gas pipelines.
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Common carrier status for the natural gas industry would have 
taken away the pipeline's control over capacity rights.
Common carriers legally must offer capacity without discrimi­
nation and therefore could not favor their own gas. Most 
pipelines started as town distribution firms and have long 
owned the gas that flowed through their systems. Interstate 
pipeline operators strongly opposed replacing their resale 
gas with common carriage.
Technical arguments were also used against common 
carriage. Without owning the gas transported, opponents 
argued, pipelines could not handle demand fluctuations. Quick 
coordination of supplies could only be achieved through 
intracompany decisions (Carpenter and ̂ others 1987) .
Natural Gas Act
Consequently, Title III of the PUCHA was removed during 
congressional debate (John S. Herold 1989b). Three years 
later it was redrafted and introduced as the Natural Gas Act 
of 1938 (NGA). The NGA assigned the responsibility of 
pipeline regulation to the Federal Power Commission (FPC). 
Essential features included certification of facilities, 
establishment of transportation rates, and obligations to 
serve. To obtain certification, pipelines had to demonstrate 
"public necessity and convenience." This was done by entering 
into long-term, often 15 to 20 years, sales and supply
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contracts. The act was designed primarily to protect the 
interests of consumers (Peebles 1980).
The portion of Title III mandating common carriage was 
eliminated in the NGA. Pipelines became private carriers 
transporting, for the most part, only their own gas. This 
market structure lasted until the early 1980s. The NGA did 
allow pipelines to sell transportation only services. However 
separate certification also showing "public necessity and 
convenience" was needed. (Carpenter and others 1987)
Following the NGA, the natural gas industry expanded 
consistently until the mid-1970s. Short-run demand was 
limited only by the existing pipeline networks and the stock 
of gas-using equipment. The growth in demand was so strong 
that unlike other energy sources, the industry never experi­
enced fluctuating volumes during downturns of the economy.
Interfuel competition was relatively unimportant.
Natural gas had a considerable price advantage over fuel oil, 
its main competitor. Gas supply was also readily available to 
the pipelines. Excess reserves were often shut-in waiting for 
markets to be developed.
1954 Phillips Decision
Before 1954, natural gas prices at the wellhead were 
unregulated. The NGA mandated federal regulation of pipeline- 
owned production but was ambiguous on the regulation of
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production from independent producers. The FPC ’ s interpre­
tation was that field prices were not under their jurisdic­
tion (Carpenter and others 1987). In 1950 the congress tried 
to clarify the situation by passing the Kerr Bill which 
specifically exempted gas wellhead prices from FPC control. 
The bill was vetoed by President Truman (Peebles 1980).
Determining whether producer sales could be regulated 
became an issue when the Phillips Petroleum Company raised 
gas prices charged to the city of Milwaukee from 3<£ to per 
m c f . Milwaukee, through the Wisconsin Public Service 
Commission, asked the FPC to fix the price at 3£ per mcf 
(John S, Herold 1989b). In keeping with its 16-year-old 
policy that it had no regulatory authority over independent 
producers, the FPC ruled in favor of Phillips (Peebles 1980). 
Wisconsin, which received 90% of its gas supplies from 
Phillips, appealed. On 7 June 1954 the U.S. Supreme ruled 
against Phillips, mandating that the FPC regulate all 
wellhead prices of natural gas entering the interstate market 
(Sanders 1981).
The Phillips decision had many repercussions. It created 
two distinct markets for natural gas— a regulated interstate 
market and a nonregulated intrastate market (John S. Herold. 
1989b). The price ceilings created a substantial boost for 
demand while at the same time reduced incentives for explo-
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ration and reserve replacement. Proven natural gas reserves 
declined after 1968. By the 1970s, federal price ceilings 
created shortages of flowing gas (Sanders 1981).
When natural gas consumption peaked in 1972, it was due 
less to a leveling off of demand than to a shortage of supply 
(Sawhill 1987). In attempts to remedy the worsening 
shortages, the FPC raised regulated price ceilings in 1971 
and 1974. Unregulated intrastate market prices rose even 
faster. Very few new reserves were dedicated to the inter­
state market in favor of higher intrastate prices. In 197 6 
the average price for intrastate gas was more than twice the 
interstate price. To guarantee sources of supply, high gas- 
using industries moved to producing states such as Texas and 
Louisiana (Carpenter and others 1987).
Although transportation programs were to become an 
important feature of the gas surplus markets in the 1980s, 
the threat of gas curtailments in the mid-1970s created the 
initial incentive for the creation of carriage as a separate 
service. Early transportation programs, beginning with FPC 
Order 533, authorized interstate pipelines to transport 
customer-owned gas for high priority end users. "High prior­
ity" was defined by regulators to include only process, 
industrial feedstock, and commercial users of natural gas. 
FERC Order 27 later expanded the programs to include certain
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agricultural users, schools and hospitals (EIA 1989). 
Regulatory policy encouraged end users to switch to alterna­
tive fuels away from natural gas.
During the winter of 1976-1977, gas curtailments caused 
the temporary unemployment of more then a million workers in 
natural-gas-consuming industries. In an attempt to eliminate 
future shortages, the Carter administration proposed legisla­
tion to change the fundamental nature of natural gas market 
regulation. These shortages increased pressure on congress to 
pass the Natural Gas Policy Act of 1978 (NGPA), the first 
comprehensive natural gas bill in 40 years (Sawhill 1987).
Natural Gas Policy Act of 1978
Many groups argued for complete and immediate deregu­
lation of natural gas wellhead prices and consumer interests 
resisted removing any price controls. After 18 months of 
debate, the Natural Gas Policy Act of 1978 (NGPA) was passed 
as a compromise (Carpenter and others 1987). The NGPA 
classified natural gas into 22 different categories based on 
age of field, depth of producing formation, and location. The 
most important distinction was age. So called "new” gas 
prices were to be raised to market clearing levels by 1985 
and subsequently decontrolled. "Old" gas prices were to 
remain below market levels with increases for' inflation only. 
The price of "deep" gas from wells deeper than 15,000 feet
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was deregulated immediately (Banks 1987). This was an attempt 
to reward increases of new supply without transferring rents 
to existing producers (Peebles 1980). To offset market 
differences, the NGPA extended federal price ceilings to 
include intrastate field markets (Carpenter and others 1987).
Deregulation took place at a time when the prices of 
alternative fuels were rising rapidly. Other petroleum 
markets were responding to uncertainty following the Iranian 
Revolution (Sawhill 1987). The FERC in May 1979 issued Order 
30 encouraging fuel-switchable industries to burn gas 
purchased through carriage contracts. The immediate rise of 
fuel oil prices was considered more important than long-term 
gas supplies. The gas was transported under Section 311 of 
the NGPA which allowed interstate pipelines to transport gas 
on behalf of other pipelines and local distribution companies 
(LDCs). In issuing Order 30, FERC expanded Section 311 
transportation to additional customer groups. Reversing 
previous policy, this program was the first transportation 
program aimed at increasing natural gas consumption.
The NGPA partial price deregulations created incentives 
to produce gas with high or no price ceilings. Gas in these 
categories were the most expensive to produce. Even though 
the gas was bought above market prices, pipelines could 
offset these purchases with their supplies of old gas.
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Pipeline rates charged to customers are based on the weighted 
average cost of gas. In 1981 commonly held gas contract 
portfolios for pipelines had prices ranging from $1 to $11 
per mcf. The national average price was only around $3 per 
mcf (Carpenter and others 1987). As a consequence, gas 
purchased at $11 per mcf was being sold at $3 per mcf.
Motivated by contractual service obligations to 
customers, pipeline operators rushed to sign up new reserves. 
Gas was often purchased at the maximum in the regulated gas 
categories. To compete for suppliers where price ceilings 
bound, other contract terms given to producers were 
sweetened. Clauses such as indefinite price escalators and 
high take-or-pay requirements were introduced. A take-or-pay 
provision in a contract is a promise to pay for a portion of 
the gas whether the gas is taken or not. Liability percent­
ages jumped to the 80s and 90s during this period. 
Traditionally, take-or-pay percentages were in the 50 to 60 
range. The intense competition for reserves made it 
difficult to obtain flexible terms in new contracts. Most of 
these contract provisions proved ill-suited to different 
market conditions (Carpenter and others 1987).
The ”Gas Bubble"
In 1981 the world economy went into the most severe 
recession since the 1930s. Demand for oil and other energy
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products fell. Prices soon followed. Demand for natural gas 
also fell sharplyi Gas supplies acquired by pipelines in 
long-term contracts were no longer needed. Producers who 
drilled wells in anticipation of higher prices could not find 
buyers. This was the beginning of the so-called "gas bubble" 
of excess deliverability (Banks 1987).
For the first time, gas faced head-to-head price compe­
tition with coal, electricity, and especially oil (Sawhill 
1987). Instead of natural gas prices declining to be more 
competitive with substitutes, they began to rise. This was 
caused by inflexible pricing mechanisms and large pipeline 
take-or-pay obligations.
Pipelines facing declining sales stopped taking "old" 
gas with lower take-or-pay percentages and prices. High cost 
new gas with tough take-or-pay provisions was still taken 
since payment had to be made anyway. The loss of old gas from 
pipeline portfolios increased the weighted average cost of 
gas pipelines charged their customers. Higher prices further 
reduced demand (Carpenter and others 1987).
The long-term inflexible contracts and regulated pricing 
mechanism created an economic surplus. Prices and volumes 
could not change to meet new market conditions. Producers had 
shut in gas they wanted to sell at prevailing or even lower
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prices, but pipelines were restricted from selling it compet­
itively. Pipelines at the same time had unutilized capacity.
This situation induced regulators, producers, and 
pipelines to change the fundamental structure of the natural 
gas industry. Pipelines aggressively expanded previous 
transportation programs established during the shortages of 
the 1970s. To retain existing customers, pipelines offered 
brokerage packages that became known as Special Marketing 
Programs (SMPs). The intent of SMPs was to keep fuel-switch- 
able gas consumers from switching away from gas by offering 
them less expensive spot supplies. SMPs varied between 
pipelines and offered both resale and carriage services. The 
common feature was that nonfuel switchable customers were not 
eligible to participate in them. FERC justified this price 
discrimination on the grounds that these programs were aimed 
at retaining load. By increasing capacity utilization, fixed 
costs were spread out between more customers and led to lower 
rates even for captive core customers (EIA 1989).
By 1983 pipelines had exploited all the available legal 
options to abrogate high-cost supply contracts. Further 
attempts sought to cancel contracts on force majeure grounds. 
Pipelines cited unforeseen market forces as reasons to seek 
abrogation or renegotiation. In some SMPs, transportation of
I
spot producer gas was contingent on delivered volumes being
T-3994 17
credited against the pipelines1 take-or-pay obligations. 
Regardless of the SMP, transportation programs allowed 
pipelines to retain load, and thereby improve overall 
earnings. The existence of take-or-pay problems often 
contributed to the degree in which companies adopted trans­
portation programs. Although in recent years, companies with 
no major liabilities have also expanded.carriage services. 
Reasons other than take-or-pay liabilities must have 
contributed to their development (EIA 1989).
Most programs aimed at managing gas surpluses came from 
the private sector.. FERC' s role was mainly reactive 
(Carpenter and others 1987). In response to industry 
initiatives, FERC issued Orders 234-B and 319 to streamline 
transactions. Before August 1983 all transportation 
agreements still had to receive formal and often lengthy 
certification. FERC Orders 234-B for fuel switchable 
consumers, and 319 for "high priority" natural gas users 
allowed pipelines to use blanket certificates. Each carriage 
contract did not need separate authorization. More impor­
tantly transactions under Order 234-B of fewer than 120 days 
did not need prior FERC notification. This order essentially 
created the spot market. FERC was informed after, not before 
delivery of the gas (EIA 1989).
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In May 1985, federal courts in Maryland held that SMPs 
and blanket certificates illegally discriminated among 
customers. The court concluded that the minor savings from 
spreading fixed costs over a larger customer base were 
insignificant compared to the extra costs captive customers 
paid by being denied access to market priced gas. In effect 
the rulings outlawed any spot market and transportation 
program not open to all buyers (John S. Herold 1989b).
In response to the Maryland court cases, the FERC issued 
Order 436 allowing pipelines to become open access trans­
porters on a voluntary basis. Pipelines were not pleased with 
some of the provisions. In addition to nondiscriminatory 
access, the order allowed pipeline sales customers, mainly 
LDCs, to convert their contract demand volumes to firm 
transportation. Most carriers thought this would only aggra­
vate their take-or-pay problems. Producers could replace 
pipeline sales to LDCs and at the same time receive payment 
from pipeline contracts (EIA 1989).
Consequently very few pipelines applied for certifi­
cation. To urge pipelines to use 436 transportation, FERC 
denied extensions to SMPs. Order 436 meanwhile faced imme­
diate legal challenges. It was ultimately remanded in 1987 in 
Associated Gas Distributors vs. FERC. The D. C. Circuit Court 
of Appeals affirmed open-access transportation and rate
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conditions. They remanded contract demand/firm transportation 
conversions and'nondiscriminatory access provisions on the 
grounds they increased pipeline take-or-pay liabilities (John
S. Herold 1989b). Two months later FERC issued Order 500 
keeping the key provisions of Order 436 with modifications in 
response to the court's ruling.
The major developments and federal rulings leading to 
the separation of pipeline merchant and transportation 
functions are summarized in table 1.
Current Natural Gas Market
Currently most major and many smaller interstate 
pipelines are Order 500 transporters. Order 500 authorizes 
blanket certificates for transportation services, allows 
pipelines to selectively discount rates, allows pipelines to 
recover "prudent" take-or-pay buyout/buydown costs, and 
allows pipeline customers to convert contract demand volumes 
to firm transportation. Access is denied to producers if they 
do not credit transportation gas against pipeline take-or-pay 
liabilities.
Most pipelines that were set up originally as common 
carriers did not change to Order 500 transportation. They 
still transport gas under section 311 of the NGPA. Most of 
these pipelines feed directly into larger interstate 
pipelines. Many offshore pipelines operate in this manner.
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Table 1
Developments Leading to Unbundled Transportation Services by 




FERC Order 2 
FERC Order 4 6








Off System Sales 11/79









Permitted transportation of gas bought by 
high priority (process, commercial, 
feedstock) users to avoid curtailments.
Extended Order 533.
Authorized transportation by interstate 
pipelines for intrastate pipelines and 
vice versa.
Allowed agricultural, schools and 
hospitals to purchase transportation.
Allowed transportation services to fuel 
switchable industrial users to reduce oil 
shortage.
Allowed direct pipeline sales to end users 
not normally served if pipelines could 
avoid take-or-pay liabilities
Variety of producer and pipeline programs 
aimed at fuel switchable end users.
Captive customers were not eligible
Allowed blanket certificates to transport 
gas to high priority (process, feedstock, 
commercial, agricultural, schools, and 
hospitals) end users.
Allowed blanket certificates to transport 
gas to non priority end users eligible for 
Order 30. Notification needed after not 
before delivery for all transactions less 
than 120 days. Essentially created spot 
market.
Extended current SMP's one more year. 
Allowed SMP gas to serve 10% of captive 
customer market.




Maryland's People 5/85 
Counsel v s . FERC
FERC Order 436 10/85
Ruled that SMP's and current blanket 
transportation certificates discrimi­
natory. In effect outlawed any spot market 
not opened to all buyers.
Allowed for pipelines to become "open 
access" transporters of gas on a voluntary 
basis.
Tenneco vs. FERC 10/85
Associated Gas 6/87
v s . FERC
FERC denied requests to extend current 
SMP1s . Urged pipelines to use Order 436.
U.S. court of Appeals remanded Order 436 
on the grounds that portions relating to 
nondiscriminatory access and contract 
demand conversions aggravated pipelines 
take-or-pay problems. Left intact open 
access and rate conditions of Order.
FERC Order 50 0
FERC Order 4 90
8/87 Modified Order 436. Producers must offer
credit gas for gas transported to take-or- 
pay liabilities. Pipelines may recover 
costs from past liabilities. Pipelines may 
design future supply charges to prevent 
additional take-or-pay problems.
5/8 8 Allowed for the abandonment of purchase
contracts where the contract has either 
expired or been terminated under mutual 
agreement of all parties. Encouraged open 
access by making Order 436/500 
certificates prerequisites to abandon 
purchases unilaterally.
Source: Energy Information Administration. 1989. Growth in 
Unbundled Natural Gas Transportation Services: 1982-1987. 
Washington, D.C.: GPO. p.8.
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All pipelines have the option of transporting gas under 
individual certificates covered by section 7 (c) of the 
Natural Gas Act (EIA 1989).
Major pipelines continue to purchase and resell gas, but 
the volume and percentage of throughput are declining. The 
amount of transportation gas on a given Order 500 carrier is 
mainly determined by the amount of contract demand/firm 
transportation conversion. The amount of conversion is deter­
mined by customers, not the pipeline. The remaining capacity 
is allocated on a first-come first-served basis.
Rates charged by interstate pipelines vary between 
companies. Pipelines design their own tariff schedules but 
are subject to FERC approval. When authorizing rates, FERC 
takes into consideration capital costs and anticipated 
throughput. Generally, tariffs are designed to recover acqui­
sitions costs of capital plus a fair rate of return.
Different rates are charged depending on the class of 
customer and type of service. The two major services of 
pipelines are resale sales and carriage services. Rates also 
vary depending on whether the service is firm or inter- 
ruptible. Firm service includes certain guarantees of 
delivery. Firm customers have specified rights to pipeline 
capacity. Interruptible customers do not have guarantees for
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delivery. Gas is delivered on a "best efforts" basis only 
when excess capacity is available.
Rates can be designed in two ways: a fixed demand charge 
or a variable commodity charge. Demand charges are based on 
the maximum quantity of gas the customer can request per day. 
Commodity charges vary depending on the actual quantity of 
gas delivered. Use of demand charges guarantees the pipeline 
will recover its costs fully. Commodity charges may recover 
more or less costs depending on the difference between actual 
and anticipated throughput.
In reality, rates are a combination of the two. Demand 
charges are based on the amount and priority of rights on 
pipeline capacity. Interruptible customers often have no 
demand charge since they have no capacity rights. The FERC 
can encourage or discourage natural gas consumption by autho­
rizing the mix between commodity and demand charges. With 
higher commodity charges, marginal costs of gas are higher 
and less gas is consumed. More costs are shared between firm 
and interruptible customers. A higher proportion of demand 
charges encourages consumption because of lower marginal 
costs.
The minimum rate that can legally be charged to any 
customer is the average variable cost of moving the gas. This 
insures that one customer class is not subsidizing another.
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Pipelines still have great flexibility to price discriminate 
because pipelines have some discretion in allocating their 
large fixed costs. Any selective discounting must show justi­
fication to avoid legal challenges (EIA 1989).
More recent gas industry developments include the 
passage of the Natural Gas Decontrol Act of 1989. The act 
removes all existing natural gas price controls by 1993 (John 
S. Herold 1989a). This should have little or no effect on 
prices since most gas is sold well below federal price 
ceilings (John S. Herold 1989b). Although there are still 
wells shut in, there is no economic gas surplus. Markets 
seemed to have cleared because of large volumes traded on the 
spot market and lack of binding federal price ceilings. 
Natural gas futures began trading at the New York Mercantile 
Exchange in early 1990. This creates possible price discovery 
mechanisms for contracts and opportunities for hedging 
strategies (Schneier 1990).
The major distinction between resale and transportation 
gas is who bears the risk to guarantee supplies. Pipeline gas 
is often bought during times of peak demand. In these cases, 
pipelines can insure supplies by drawing gas out of storage 
near consuming areas. If customers own or lease their own 
storage, they can purchase the lowest priced gas during off 
peak periods and draw on their own supplies during high peak
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times. This difference is less important during summer months 
of low demand. If natural gas prices rise or become 
uncertain, resale gas may become more attractive.
Currently transportation gas dominates the market. In 
1988 it accounted for 71% of gas throughput for major inter­
state pipelines. Open access allows customers to choose from 
several suppliers. Producers now have more options than just 
selling to the nearest pipeline.
Resale gas is still bought by customers without the 
knowledge or sophistication to seek supplies directly from 
producers. These consumers would rather have the pipeline 
employ resources to obtain and aggregate sufficient supplies.
Most commonly, pipeline customers obtain a mix of trans­
portation and resale gas. Transportation gas can be further 
diversified by buying from several producers and marketers. 
Resale gas can be diversified only if the customer is physi­
cally connected to more than one pipeline. The mix depends on 
the demand fluctuations of the customer, amount of customer- 
owned storage, and the customer risk profile. State utility 





The majority of data used in this analysis are taken 
from Statistics of Interstate Natural Gas Pipeline Companies 
compiled by the Energy Information Administration (EIA). The 
EIA report annually summarizes financial and operating data 
contained in individual company's FERC Form 2s. Form 2s must 
be filed by all major interstate natural gas pipelines in 
compliance with Federal Power Commission (FPC) Order No. 63.
The data are taken from industry-wide composite 
statements. Composite financial and operating statements are 
the summations of all accounts as reported by the individual 
companies to the FERC. Data presented is not consolidated and 
thus includes intercompany transfers. Gas transported between 
two pipelines is counted twice.
Composite statements contain only data from major 
pipeline companies. Nonmajor companies are not required to 
file FERC form 2s and are therefore excluded from the 
evaluation. A major natural gas pipeline company is defined 
as any company whose combined gas sold for resale and gas 
transported or stored for a fee exceeded 50 billion cubic 
feet in each of the three previous calender years. Even 
though the list of major pipelines can change as companies
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merge or when companies are reclassified, proportional 
numbers such as revenues per mcf gas sold, revenues per mcf 
gas transported, or net income per dollar of sales are exact 
industry averages for major interstate pipelines.
Evaluation of carriage contracts is achieved by allocat­
ing the gas utility accounts. Pipeline financial data 
reported to the FERC is already classified into gas utility 
and non-gas utility components. All assets, revenues, and ex­
penses in this thesis are further separated based on whether 
they relate to company-owned or customer-owned gas. Then 
profit margins and rates of return on assets are calculated 
separately for carriage services and gas sales. Calculations 
are done on a before-tax basis ignoring interest.
Division of common costs and assets is based on physical 
units of gas. The attempt is made to match assets and 
expenses to revenues. Since revenues are based on deliveries, 
allocation is determined by the volume of gas delivered, not 
on gas received.
Dollar amounts are used only to allocate certain current 
assets. Higher proportions of current assets are needed for 
resale transactions because the value of the commodity is 
included. The proportional use between transport and resale 
of an account such as accounts receivables should be in 
proportion to the dollar value of the goods and services, not
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the amount, of gas delivered. Percentage of sale revenue is 
always substantially higher for resale operations even when 
transportation volumes exceed sales (figure 3).
Throughout the analysis, resale and transportation gas 
are treated as coproducts. Each are allocated fixed and 
common costs based on gas deliveries. Transportation volumes 
surpassed resale volumes only in 1986. If deliveries of 
pipeline gas by others is included, transportation volumes 
surpassed resale volumes in 1987 (see appendix B ) . Different 
cost allocation schemes must be used if transportation gas is 
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Figure 3 . Major Interstate Natural Gas Pipelines: Percentage 
of Operating Revenues, 1979-1988
Source: Graph based on data in EIA. Statistics of Interstate 
Natural Gas Pipeline Companies 1988. Washington, D.C.: GPO.
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All assets are recorded at historical cost. No attempt 
is made to modify the accounts for inflation. This will bias 
results relating to rates of return and to profit trends. An 
attempt to modify each capital investment to constant dollars 
is beyond the scope of this evaluation. Consequently, it is 
assummed that all pipeline assets are equally affected by 
inflation. For simplicity, only the asset side of the balance 
sheet is split between resale and transportation. It is 
assumed by definition, that the equity and liability side 
would balance if a similar division could be justified.
Pipeline storage facilities are used to store both 
pipeline and third-party-owned gas. However, data determining 
the percentage split is not available. Pipeline-owned storage 
near end-use markets ensures peak demand supply. This is a 
major justification for premiums paid for resale gas. Since 
storage is a separate service from transportation and a 
division between resale and transportation is hard to justify 
without adequate information, all storage accounts are 
assigned to resale. This includes payments for storing gas 
owned by others. Evaluation of carriage contracts should not 
be affected.
Detailed account-by-account allocations of all state­
ments are found in Appendixes A through D. Ratios used in 



















The account relates only to carriage 
contracts. 100% allocated to 
transportation services.
The account relates to only pipeline 
owned gas. 100% allocated to resale 
operations.
Percentage division of account is based 
on the volume of pipeline-owned and 
nonpipeline-owned gas that is delivered 
by the pipeline.
Percentage division of account is based 
on the total volume of pipeline-owned 
and nonpipeline-owned gas that is 
delivered. Includes pipeline volumes 
delivered by others for a fee.
Percentage division of account is based 
on the historical value of capital 
plant utility assets used. Asset use is 





Percentage division of account is based 
on the acquisition value of capital 
plant utility assets used. Same 
allocation method used as Asset ratio.
Dollars Percentage division based on sale 
revenue.





Carriage services are an important feature of the inter­
state natural gas market. The extent to which a pipeline 
remains a merchant of gas rather then only a provider of 
transportation is an important business decision. Results 
derived from account allocations support the two main 
hypothesis: Carriage contracts have lower profit margins 
(table 3, figure 4) and rates of return (figure 5) compared 
with pipeline gas sales. Transportation volumes share of 
throughput has increased.
In the ten years after the passage of the NGPA, 
carriage-only services reported negative or zero profits for 
all years before 1985 except one. In all years after FERC's 
1985 open access initiative, transportation services reported 
positive profits. Nonetheless, the return an assets from gas 
sales has always been 3 to 4 times greater.
Before Special Marketing Programs began in 1983, the 
average interstate pipeline delivered the same volume of 
transportation gas as it paid others to deliver their own 
gas. The difference between volumes is less than 3% of 
throughput (figure 6). This suggests that a large portion of 
carriage contracts before 1983 were interstate pipelines
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Figure 4 . Major Interstate Natural Gas Pipelines: Profit 
per Mcf Delivered, 1979-1988
Source: Graph based on data in EIA. Statistics of Interstate 
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Figure 5 . Major Interstate Natural Gas Pipelines: Return 
on Assets, 1979-1988
■Source: Graph based on data in EIA. Statistics of Interstate 
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Figure 6 . Proxy for Nonpipeline Deliveries as Percentage of 
Throughput, 1979-1988
Source: Graph based on data in EIA. Statistics of Interstate 
Natural Gas Pipeline Companies 1988. Washington, D.C.: GPO.
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transporting gas for other interstate pipelines. If tariffs 
were comparable between pipelines, prices and profitability 
of the service were irrelevant. Money received would equal 
money paid.
After 1983 all nonpipeline transportation gas rose. 
Carriage for other pipelines declined (figure 7). Both profit 
margin per mcf and return on assets show sharp breaks upward 
in 1983. Pipeline carriage rates must have changed in 
response to larger volumes of customer owned gas being 
transported.
Lower profits for transportation services can be partly
1981 1982 1983 1984 1985 1986 1987 1988
Y e a r
Figure 7 . Transportation Volumes by Customer Type for 20 
Major Pipeline Companies, 1982-1987
Source: Graph based on data in EIA. Growth in Unbundled 
Natural Gas Transportation Services: 1982-1987. Washington, 
D.C.: GPO.
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attributable to fewer services being provided by the 
pipelines. With carriage contracts pipelines do not obtain 
contracts with producers, aggregate supplies, provide storage 
or guarantee gas for peak demand. In addition, a large 
portion of the spot market is transported via carriage 
contracts. When the gas is transported on an interruptible or 
"best efforts" basis, pipelines do not guarantee pipeline 
capacity (EIA 1989).
A transportation only contract contains less risk to 
pipelines. Fewer pipeline resources are required to move the 
same amount of gas to the customer. Working capital is not 
needed to purchase gas within the pipeline system. Both 
pipeline supply risk, the risk of being unable to obtain 
supplies for contracted demand, and demand risk, the risk of 
being unable to sell contracted supplies, are removed. These 
risks are transferred to the producer and consumer. When 
pipelines were the sole supplier of gas, price risk was 
passed on to the consumer through regulated cost-based 
pricing. With competition, pipelines now face the risk of 
having to sell resale gas at lower than anticipated prices 
(Legato 1987).
From 1979 to 1988 gross profits (revenues in excess of 
variable costs) were positive for both transportation 
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Figure 8 . Major Interstate Pipeline Companies: Revenues in 
Excess of Variable Costs, 1979-1988
Source: Graph based on data in EIA. Statistics of Interstate 
Natural Gas Pipeline Companies 1988. Washington, D.C.: GPO.
transported was above the minimum legal rate. Excess revenues 
from transportation services were always available to recover 
some of the fixed costs and contribute to utility profits.
Any arguments for one customer class subsidizing another must 
focus on the allocation of fixed costs. Resale customers may 
be more willing and able to bear a higher proportion of the 
fixed costs for the additional services.
Lower carriage profits could be a result of the politi­
cal process of approving rate schedules. Although profit 
margin per mcf for resale gas is much higher than 
transportation gas, this is not the case when considering 
profit margins per dollar of sales (figure 9). After open
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Figure 9 . Major Interstate Natural Gas Pipelines: Profit per 
Dollar of Sales, 1979-1988
Source: Graph based on data in EIA. Statistics of Interstate 
Natural Gas Pipeline Companies 1988. Washington, D.C.: GPO.
access, profit margins per dollar are identical. A ISC/mcf 
profit on a $2.20 gas sale may appear more "acceptable" than 
a similar profit on a 25C carriage contract (1988 data) even 
when the major difference is that pipelines take temporary 
title to the commodity. By keeping profits as a percentage of 
sales constant, rates may face less legal challenges.
With the advent of open access, pipelines lost monop­
sony/monopoly power. Producers now can sell to more than one 
buyer. Customers can choose between more than one supplier. 
After 198 6 profit margins and returns of investment for 
resale and transportation tend to converge. Resale return on 
assets were 4 times greater than transportation services in
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1986 and only 3 times greater in 1988. This could indicate 
eroding of pipeline market power as customers become more 
knowledgeable and have the ability to obtain gas from 
different suppliers. When providing carriage only, pipelines 
do not profit at all from any remaining market power. The 
fact that gas sales profits were not compensated by increases 
in carriage profits supports that much of the monopsonistic/ 
monopolistic power was protected by regulation.
Carriage volumes have increased from 22% of throughput 
in 1979 to 71% in 1988 (figure 10). Early growth of trans­
portation volumes can be attributed to pipelines seeking 
credit for take-or-pay liabilities. As take-or-pay contracts 
were renegotiated and paid off, the added "hidden" value of 
transportation gas declined. There is now less incentive for 
pipelines to transport gas owned by others.
Much of the recent increases of transportation through­
put are due to customer supply choices. Since pipeline 
profits per mcf are lower for carriage services, producers 
and consumers can capture benefits by bypassing the 
pipeline's merchant role. As the market became freer with 
open access, customers sought the lowest priced supplies, 
often in the spot market. The added services and guarantees 
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Figure 10. Major Interstate Natural Gas Pipelines: Resale 
and Transportation Gas Volumes as a Percentage 
of Throughput, 1979-1988
Source: Graph based on data in EIA. Statistics of Interstate 
Natural Gas Pipeline Companies 1 9 8 8 . Washington, D.C.: GPO.
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differentials. This trend could change if gas supplies 
tighten and prices become uncertain in the future.
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Chapter 5 
SUGGESTIONS FOR FURTHER RESEARCH
There are many additional areas of interest relating to 
pipeline carriage services that can be considered or expanded 
upon. Any participant in the natural gas industry should take 
into account all of the following topics.
Taxation
All profit and return calculations in this evaluation 
have been on a before-tax basis*. Income tax must be taken 
into account to determine absolute benefits to any pipeline. 
Since both carriage services and gas sales generate income to 
the same companies, taxes will affect both services equally. 
The conclusions of this evaluation will not change even 
though specific values calculated will.
Risk and Leverage
When pipeline operators act as merchants they take on 
added risk. This will affect the cost of acquiring new debt 
and the value of company stock. The objective of any company 
is to increase the wealth of its shareholders. All calcu­
lations in this evaluation were for return on assets, not 
return on equity. If pipelines engage in lower risk carriage 
services they may achieve large returns on equity by being
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highly leveraged. The exact relationships among risk, 
leverage, and return on equity should be examined before 
making any business decisions concerning carriage.
Given a pipeline company's risk preferences and local 
market conditions, it may be possible to estimate optimal 
mixes of resale and transportation gas.
Economic Analysis
Profits quoted in this study are accounting profits, not 
economic profits. Opportunity costs are not explicitly calcu­
lated. Although viable options with natural gas pipelines are 
very limited due to large sunk costs and and the specific use 
of the equipment, there is one important opportunity benefit 
with carriage that was not taken into account. The take-or- 
pay credits pipelines received for transporting producer gas 
was not incorporated into the profit calculations. This would 
be more of a historical interest since most take-or-pay 
disputes have been settled.
Detailed Account Allocations
Some accounts in this evaluation are the summation of 
many different sources. A good example would be accumulated 
depreciation, depletion and amortization. Without detailed 
information, many multisource accounts were allocated between 
resale and transportation with only one ratio. Much more
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detailed data can be obtained from individual company FERC 
Form 2s.. All Form 2s are a matter of public record.
Regional Markets
Local conditions have large effects on natural gas 
markets. Natural gas transportation is limited. Pipelines 
are the exclusive means of transport in the United States. 
There are long lead times for construction of new facilities. 
Therefore local markets may take time to react to changes in 
demand or supply. Production locations are determined by 
geology, not demand. The distances between supply and 
consumption must be considered. Local markets must be studied 
before making any conclusions or decisions about any one 
pipeline.
Customer Classes
Rates charged to different customer classes should be 
examined more closely. Some customer groups can switch to 
alternative fuels immediately. Others may be able to do so 
with time. Yet others are captive or unable to switch. All 
classes can conserve or reduce consumption to some extent. By 
examining customer class demand elasticities, rates can be 
designed to allocate fixed costs to those customers willing 
and able to bear them. To maintain maximum capacity utiliza­
tion, customer class differences must be studied.
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Quality of Services
There are different qualities of service besides the 
designation of resale and transportation that pipelines 
perform. Most notably is the hierarchy of rights to pipeline 
capacity. There are many gradations of firm and interruptible 
service. Customer preferences regarding capacity guarantees 
vs. price should be examined.
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GLOSSARY
Alternative Fuel Capacity: The on-site availability to
burn fuels other than natural gas.
Best Efforts: A contractual agreement in which the seller
(or transporter) agrees to supply or deliver natural gas 
on an "as available" basis and is not held responsible 
for disruption of service. Also see interruptible gas.
Blanket Certificate: Permission granted by the Federal
Energy Regulatory Commission (FERC) for a recipient to 
engage in an activity (such as transportation services) 
within certain specified conditions without case-by-case 
approvals.
Burner-Tip: Generic term meaning ultimate point of
consumption.
Bypass: The construction of a physical connection between a
large end user and a supplier. Often used by large 
industrials to obtain direct pipeline gas without going 
through a local distribution company.
Captive or Core Customer: A natural gas user who cannot
readily leave or switch a system supplier. Usually 
applies to residential and small commercial markets. Can 
apply in certain circumstances to large industrial and 
electric utilities.
Carriage: The transportation of natural gas as a separate 
service for a fee. Gas is not owned by the pipeline.
Commodity Charge: That portion or rate based on the volume 
of gas delivered.
Common Carrier: A transporter that is obligated by law to 
accept products for transmission without discrimination 
among shippers.
Contract Conversion: Under FERC Order 500, pipeline sales
customers have the option of converting their purchase 
volumes to firm transportation over a five-year term.
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Contract Demand: A service contract for resale or CD gas. 
Specifies the pipeline's supply obligation to a local 
distribution company. Used to guarantee supplies during 
peak demand. The gas charge has two parts: the commodity 
charge based on the volume of gas taken and the demand 
charge based the customers demand characteristics . Often 
the minimum bill for this type of contract is the entire 
demand charge plus a percentage of the contracted volume 
whether or not the full percentage is taken.
Cost Allocation: Term used to signify a procedure which
common or joint costs are apportioned among customers.
Curtailment: Reduction of deliveries of natural gas.
Demand Charge: Fixed charge or rate for gas service based
on a customers demand characteristics. Often used to 
guarantee supply during peak demand.
Exchange Gas: Gas that is received from another party in
exchange for gas delivered to the same party. Deliveries 
and receipts may be at different locations and times.
Federal Energy Regulatory Commission (FERC): A five
member board within the Department of Energy. Created in 
1977 replacing the Federal Power Commission. Among its 
responsibilities is the federal regulation of the 
natural gas industry.
Federal Power Commission: Federal agency which was prede­
cessor to the FERC. Charged with the administration of 
the Natural Gas Act of 1938 regulating the transporta­
tion and sale of natural gas in interstate commerce.
Firm Service: Service offered to customers under contracts
which anticipate no interruptions or curtailments. 
Service can be sales or transportation.
Fuel-Switching Capability: The ability of a consumer to
change readily the type of fuel consumed whenever a 
price or supply advantage develops for an alternative 
fuel.
Interruptible Service: A transport or sale agreement which
may be curtailed if firm customers need system capacity. 
A fixed or demand charge is usually not included.
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Interstate Market: Natural gas sold to a pipeline subject 
to federal controls (any pipeline engaged in the 
transportation of natural gas across state boundaries)
Intrastate Market: Natural gas produced and consumed within
the same state and not transported by an interstate 
pipeline.
LDC: Local Distribution Company. Sometimes referred to as a 
public gas utility.
Main Line Sales: Sales to end users direct from pipelines.
Often possible through construction bypassing the local 
distribution company.
Marketer: An individual or company engaged in bringing
together sellers and buyers of gas. Very important in 
the spot market. Marketers may buy gas and arrange 
transportation for their own sales.
Natural Gas: Gaseous hydrocarbons consisting of mainly
methane (CH4) but may contain small amounts of heavier 
compounds. Originating in underground structures.
New Gas: General reference to gas in that was decontrolled
immediately or in steps after the passage of the Natural 
Gas Policy Act of 1978. Usually referred to high cost 
gas and gas dedicated to interstate commerce after 1978.
Off-System Supplies: Supplies purchased from other than
the delivering pipeline. Transportation Gas.
Old Gas: General reference to all gas in categories in the 
Natural Gas Policy Act of 1978 that price controls were 
to remain in effect indefinitely. Old gas price ceilings 
only raised to reflect inflation. Recent legislatures 
removes price controls of all gas by 1993.
Price Ceiling: Statutory maximum lawful prices for various 
categories of natural gas.
Resale Gas: Gas owned by the transmitting pipeline. Gas
bought to be resold.
Sales for Resale: Sales to other pipelines and local
distribution companies that are to be resold not 
consumed.
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Spot: Market: Excess deliverability of gas available for
purchase and sale on a short term basis. Contracts are 
usually 30-90 bays. Deliverability is on a best efforts 
basis.
System Supply: Gas purchased from transmitting pipeline.
Resale gas.
Take-or-Pay: The amount of gas required to be purchased
whether or not deliveries are physically taken.
Transportation Gas: Gas not owned by the transmitting
pipeline. Carriage Gas.
WACOG (Weighted Average Cost of Gas) : Total cost of gas
divided by throughput. Served as a basis to calculate 
resale tariffs and schedules.
Wellhead Price: The price received by the gas producer for





Gas utility operating revenues for all major interstate 
natural gas pipelines are shown in table A-l. Revenues are 
further divided based on whether they relate to resale or 
transportation operations. All revenues from natural gas 
sales are assigned to the resale operations. All revenues 
received for the transportation of gas of others is assigned 
to transportation. Other utility revenues include sales of 
products extracted from natural gas, revenues from incidental 
gasoline and oil shale, intracompany transfers, revenues from 
manufactured gas, revenues from natural gas processed by 
others (royalty payments on company owned leases), and other 
natural gas revenues. All relate to natural gas owned by the 
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Gas utility operation and maintenance expenses for all 
major interstate natural gas pipelines are shown in table B- 
1. Expenses are separated into production, storage, transmis­
sion, distribution and administration expenses. All storage 
and production expenses are allocated to resale. Production 
expenses include purchased gas.
Common transmission and distribution expense accounts 
are allocated based on throughput except transmission of gas 
by others. This account refers to respondent-owned gas 
transported by other pipelines or LDCs and is solely 
allocated to resale operations. The division assumes expenses 
are the same per mcf gas delivered regardless of ownership. 
Table B-2 lists volumes and percentages of the gas accounts 
for 1979-1988. Gas delivered for operational purposes such as 
exchange gas, gas consumed by the pipeline, gas delivered to 
storage, and other unclassified deliveries is excluded when 
determining percentage divisions.
General and administrative expenses is based on total 
customer deliveries. This includes the portion of pipeline 
owned gas that is delivered by others. The division assumes 
that the same amount of expense occurs to monitor deliveries 
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Gas Utility Capital Assets.
The composite balance sheet for all major interstate 
natural gas pipeline companies is shown in tables C-l, C-3 C- 
4, and C-5. Utility capital assets is shown in table C-l. 
Production plant assets are allocated to the resale balance 
sheet. Included is any minor manufactured gas production 
plant assets. Storage assets are also placed in the resale 
balance sheet.
Similar to expenses, transmission and distribution 
assets are divided based on delivery throughput. General 
plant assets which includes corporate buildings, office 
equipment, furniture, transportation equipment, communication 
equipment and other utility tangible property is divided 
based on total customer deliveries.
The division of intangible plant and other plant adjust­
ments accounts is in the same proportion of the total utility 
assets already divided (Asset Ratio).
Additions to the gas utility plant is seen in table C-2. 
Division between resale and transport is in the same method 
used for total utility assets. The account gas construction 
work in progress is divided in the proportion of new 
additions. This assumes utility construction is in the same 
proportion as new additions to the utility plant.
Accumulated depreciation, depletion, and amortization is
T-3994 80
divided in proportion of gas utility capital assets. Net 
other utility plant, assets that do not fall into previous 
categories, are also divided based on total capital assets.
Other property investments include nonutility property, 
investments in associated companies, investments in sub­
sidiary companies, general investments, and special funds. 
These assets are not used in the operation of the gas utility 
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The division of cash and cash equivalents is based on 
sale dollar volume (table C-3). Notes and accounts receiv­
ables, receivables from associated companies, and prepayments 
are also divided based on sale dollar volume.
The accounts current gas stored underground, liquefied 
natural gas, advances for exploration, development, and 
production, and advances for natural gas purchases relate to 
company-owned gas. Materials and supplies needed to maintain 
and run equipment are divided based on capital assets. 
Unclassified current assets are divided based on sale dollar 
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Deferred debits are shown in table C-4. All deferred 
debits relating to interest and income taxes: unamortized 
debt expense, unamortized loss on reacquired debt and accumu­
lated deferred income taxes have been taken out of the evalu­
ation. Unrecovered purchased gas costs, unrecovered incre­
mental gas costs, and unrecovered incremental surcharges are 
placed in the resale balance sheet. Extraordinary property 
losses, unrecovered plant and regulatory study costs, prelim­
inary survey and investigation costs, and deferred losses 
from disposition of utility plant relating to utility capital 
are divided based on gas utility capital assets.
Division of deferred research and development expenses 
is based on the ratio of operating expenses under the assump­
tion that research and development is conducted to reduce 
future expenses. Other deferred debits are also divided on 
the same basis with the assumption that they are some sort of 
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Table C-5 illustrates the composite balance sheet.for 
all major interstate natural gas pipelines for the years 
1979-1988. Only totals from tables C-l, C-3, and C-4 are 
included. There is no division of the liability and equity 
side of the balance sheet. Noncurrent gas stored underground 
which does not fall into any of the previous subcatagories is 
placed in the resale balance sheet. Utility plant adjustments 
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The composite income statement for all major interstate 
natural gas pipeline companies is shown in table D-l.
Revenues calculated in Appendix A do not include provisions 
for rate refunds. Both resale and transportation are 
discounted an equal percentage when appropriate. Expenses 
shown are taken from Appendix B.
Depreciation is divided based on total utility capital 
assets. Amortization and depletion of gas plant and amorti­
zation of gas conversion expenses is allocated to resale 
operations. Amortization of gas property losses, unrecovered 
plant and regulatory study costs, gains and losses from 
disposition of gas utility plant are divided based on capital 
utility assets. Taxes other than income taxes are divided 
based on capital utility assets in leu of additional informa­
tion. Income tax is excluded from the analysis. Investment 
tax credits which are considered discounts for capital expen­
ditures are divided based on total utility assets . Other 
utility operating income do not refer to specifically to 
carriage contracts or resale gas and is not included in the 
evaluation.
A composite condensed operating statement showing 
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